INTRODUCTION
Carbon nanotubes (CNTs) were first discovered by scientists at NEC in 1991 [1] .
They exhibit exceptional chemical and physical
properties that have opened a large number of potential applications: transistor, nanotube interconnects and nanosensor [1] [2] [3] [4] [5] [6] [7] [8] . The application of single walled carbon nanotubes in electronic devices system requires the controlled placement of nanotubes. Hence, developing controlled-synthesis methods to obtain well-ordered carbon nanotubes is important and a viable route to nanotubes based devices. Dai et al. [9] showed self-directed growth of suspended nanotube networks on silicon tower tops having a liquid-phase catalyst precursor by chemical vapor deposition (CVD). Also recently Homma et al. [10] demonstrated the fabrication of suspended carbon nanotube networks on 100 nm scale silicon pillar structures by simply depositing a catalyst film on the silicon substrate. These are indeed effective ways to control the growth of carbon nanotubes. However, for the actual application of such self-assembled singlewalled carbon nanotube networks, additional efforts to build highly dense and organized nanotube networks connecting all designed locations even on a large scale are required.
In order to determine the growth sites of the SWNTs on the substrate, a resist pattern is defined lithographically, the liquid catalyst material is brought onto the surface, calcinated,
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and the excess catalyst then is removed in the lift-off step. In this paper, we present a systematic study to obtain high-yield growth of single-walled carbon nanotubes networks among catalyst islands. Based on our TEM results, a growth mechanism of CNTs on catalyst islands is described.
EXPERIMENTAL
A schematic of the process flow was shown in fig. 1 . The nanotubes were grown by a thermal CVD of methane at atmospheric pressure.
Materials
Silicon (100) 
Fabrication of pattern catalyst and growth of carbon nanotube
In all experiments the thickness of the thermally grown oxide is typically ~300 nm, and isolates the devices from the back gate. A set of markers is necessary to later locate the position of the nanotubes and for the fabrication of the electrodes. These include a set of electron beam lithography alignment markers (e-beam markers) and atomic force microscopy (AFM) markers.
Substrates with markers are used as a substrate for this step.
Substrates with markers are used as a substrate for this step. 
Characterizations
Markers samples were fully characterized using SEM. 
RESULTS AND DISCUSSION
Fabrication of pattern catalyst result
We have characterized our samples with GEREMI scanning electron microscope (SEM).
In fig 2, we show two SEM micrographs recorded on markers and catalyst islands. 
Patterned growth of SWNTs
The quality and the uniformity of the carbon nanotubes on the catalyst islands were characterized by SEM and Raman. 
The growth mechanism of CNT
With TEM images, we found that the bottoms of nanotubes are attached by small catalyst particles. In all cases, the SWNT's bottoms with catalyst nanoparticles are found
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to be always anchored on the alumina support (red arrows in fig 7) . Based on the states of the nanotubes ends and the TEM results, we propose that SWNTs grow via the "base-growth" model. In addition, to explain the growth mechanism of carbon nanotubes in methane CVD process, the vaporliquid-solid (VLS) model is proposed to explain the growth of carbon nanotubes [3] .
CONCLUSION
Outcomes the patterned growth of SWNTs on silicon substrate has been proved successful.
A majority of single wall carbon nanotubes emanation from the catalyst sites are obtained. 
